A novel inhibitor of vacuolar ATPase, FR202126, prevents alveolar bone destruction in experimental periodontitis in rats.
An acidic microenvironment formed by vacuolar ATPase (V-ATPase) expressed in plasma membranes of osteoclasts is thought to be indispensable for bone resorption. This study examined the efficacy of a novel V-ATPase inhibitor, FR202126, in reducing alveolar bone loss caused by experimental periodontitis in rats. FR202126 inhibited H+ transport in plasma membrane vesicles of murine osteoclasts, whereas FR202126 exerted no effect on H+ transport of mitochondrial ATPase or gastric H+,K+-ATPase, indicating that FR202126 is a specific inhibitor of V-ATPase. As expected from the mechanism, FR202126 remarkably inhibited in vitro bone resorption whatever bone resorptive factors were added. Moreover, FR202126 was also able to exert an inhibitory effect on in vivo bone resorption. Experimental periodontitis was induced by ligature wire tied around the contact between the first and second maxillary molars. Insertion of ligature wire for 7 days induced alveolar bone destruction by activating osteoclasts. Oral administration of FR202126 (u.i.d.) significantly prevented alveolar bone loss in experimental periodontitis which may offer a new approach to treatment of periodontal disease.